We studied electrical resistivity and the Hall coe cient of single-crystalline samples of an oxide superconductor Sr 2 RuO 4 under hydrostatic pressures up to 1.2 GPa. The value of T c decreases by 36 at 1.2 GPa, while no appreciable change in the resistivity or the Hall coe cient has been observed. At room temperature an unexpected increase of resistivity along the c axis occurs with increasing pressure.
Introduction
Interest in superconductivity i n l a yered materials has increased after the discovery of high-T c superconductivity. Among those nearly two-dimensional superconductors, Sr 2 RuO 4 is unique in that it is essentially isostructural to a high-T c compound La 2,x Sr x CuO 4 1 . Whether Sr 2 RuO 4 can be regarded as the same class of superconductor as high-T c cuprates was the rst question to be raised naturally.
In the case of cuprates the band calculation cannot explain the fact that an undoped material is an insulator. On the other hand the calculated electronic structure 2 of Sr 2 RuO 4 is by and large proven correct by the de Haas-van Alphen oscillation 3 , even though a mysterious discrepancy with the angle-resolved photoemission 4 remains. Therefore a 2D Fermi liquid picture is most probably appropriate for describing the electronic state of Sr 2 RuO 4 5 . As the origin of the enhanced spin susceptibility 0 and electronic speci c heat coe cient , correlation between conduction electrons is a strong candidate 5,6 . But the success of LDA band calculation 2 in this compound may indicate that the electron correlation is not as strong as in cuprates. A recent LDA paper even claims that the Stoner exchange enhancement alone can explain both 0 Another interesting point about Sr 2 RuO 4 is that the resistivity along c axis c is known to display a crossover from a low-temperature metallic to a high-temperature nonmetallic state, making a broad hump around 130 K 1 . The pressure e ect on c is expected to give some enlightenment to this phenomenon.
Experimental procedure
In this study we h a ve performed measurements of the inplane and out-of-plane resistivity and the Hall coe cient in plane under hydrostatic pressure up to 1.2 GPa. The samples used in the measurements were platelike singlecrystalline Sr 2 RuO 4 grown by the oating-zone method 13 .
The typical dimensions were 1:5 0:6 0:04 mm 3 . The resistivity w as measured by a dc four-probe method. The in-plane Hall coe cient has been measured with the terminal con guration shown in the inset of Fig. 3 . The applied magnetic eld was 5 T, which w as alternated to cancel the spurious voltage caused by the misalignment of the terminals 14 .
We applied hydrostatic pressure to the samples as follows. The samples were placed in a Te on cell lled with pressure medium Idemitsu Daphne No. 7373 oil, which w as placed in the Be-Cu clamp cell. Since we clamp the pressure cell at room temperature, the pressure decreases on cooling to low temperature. Previous calibration runs 15 showed that the pressure decrease at the lowest temperatures is about 0.15 GPa irrespective of the starting pressure. The cell was installed either in our 3 He cryostat or dilution refrigerator for low-temperature measurements. 
Results and discussions
We show our results of resistively observed superconducting transition in Fig. 1 . From this we deduce the decrease rate of midpoint T c as 30 GPa. This is very close to the value 26 GPa found for UPt 3 . Now let us turn to the pressure e ect on the normal state.
At l o w temperature the resistivity o f S r 2 RuO 4 varies as T 2 either due to electron correlation or spin uctuations. In cludes that both the relaxation time and the e ective mass are insensitive to pressure in this system. This di erence between Sr 2 RuO 4 and UPt 3 regarding the resistivity a t l o w temperatures could be a challenge to the theories for p-wave superconductivity in the former system.
Calculation of the resistivity which takes account of the real shape of q; ! is necessary to resolve this. If a conventional electron-phonon interaction were responsible for the superconductivity i n S r 2 RuO 4 , the mass enhancement factor due to electron-phonon interaction el-ph w ould be 0:43 16 . The observed expt = band , 1 is 2.8. So the conventional theory requires an additional mechanism for the mass enhancement other than the electron-phonon interaction. But once this issue is overcome, the insensitivity of the resistivity m a y be naturally explained by the conventional theory, because 30 reduction of T c requires el-ph to change from 0.43 to 0.41 and this change is so small compared with the total .
Now w e turn to the pressure dependence of c . We observed that c increases with increasing pressure against a naive expectation Fig. 4 . The temperature dependence of c of the same sample is shown in the inset. As for the broad hump at around 130 K, Yoshida et al. argued 17 that a l o w-temperature metallic conduction can cross over to the thermally assisted hopping regime when the scattering rate by phonons exceeds 1= c , where c stands for the time for an electron to travel between adjacent l a yers. Let us de ne T max as the temperature where c takes a maximum. If the crossover temperature T max is a scaling temperature of some kind and goes up by application of pressure, the increase of c at a constant temperature above T max should follow. But we h a ve not yet studied the shift of T max thoroughly, which is not, in principle, so di cult.
In summary we h a ve observed a rapid decrease of T c in Sr 2 RuO 4 with increasing pressure. The T c value decreases by 36 at 1.2 GPa, while both the magnitude of resistivity just above T c and the T 2 coe cient are rather insensitive to pressure. The Hall coe cient is almost pressure- independent, too. This is in contrast to another possible p-wave superconductor UPt 3 , in which both T c and the lowtemperature resistivity depend strongly on pressure. Interestingly c is found to increase under pressure. The pressure dependence of T max of c has to be studied.
We thank I. H. Inoue for valuable discussions.
